The central argument against homeopathy is not so much the not always consistent (but clearly existing) evidence of its effectiveness compared to placebo, but the fact that the mode of action of high dilutions beyond the Avogadro limit seems highly implausible. Jan P. Vandenbroucke admitted frankly in his commentary on the paper of Shang et al. in Lancet 2005; 366:726-732: 'We question the results of a randomized trial of homoeopathy because we know that pharmacological action of infinite dilutions is highly implausible. This reasoning is also the explicit starting point of Shang and colleagues and their analyses only gain meaning because of that background'. What is hardly ever reflected is that this very argumentation is based on implicit assumptions that are taken for granted about the nature of matter within the context of the present scientific model. In this model, all phenomena can ultimately be reduced to smallest material corpuscles and their interaction. 
The central argument against homeopathy is not so much the not always consistent (but clearly existing) evidence of its effectiveness compared to placebo, but the fact that the mode of action of high dilutions beyond the Avogadro limit seems highly implausible. Jan P. Vandenbroucke admitted frankly in his commentary on the paper of Shang et al. in Lancet 2005; 366:726-732: ' We question the results of a randomized trial of homoeopathy because we know that pharmacological action of infinite dilutions is highly implausible. This reasoning is also the explicit starting point of Shang and colleagues and their analyses only gain meaning because of that background'. What is hardly ever reflected is that this very argumentation is based on implicit assumptions that are taken for granted about the nature of matter within the context of the present scientific model. In this model, all phenomena can ultimately be reduced to smallest material corpuscles and their interaction. A 'spirit-like' effect of potentized substances in the sense of Samuel Hahnemann is, frankly, nonsense in this perspective. But what if matter is not quite what our implicit pharmacological models suggest? The studies discussed in this issue of our Journal Club at least show that it could be worthwhile to question the ground on which the central arguments against homeopathy stand. Results: The quality of trials of homeopathy was better than of conventional trials. Regarding smaller trials, homeopathy accounted for 14 out of 83 and conventional medicine 2 out of 78 good quality trials with n < 100. There was selective inclusion of unpublished trials only for homeopathy. Quality was assessed differently from previous analyses. Selecting subgroups on sample size and quality caused incomplete matching of homeopathy and conventional trials. Cut-off values for larger trials differed between homeopathy and conventional medicine without plausible reason. Sensitivity analyses for the influence of heterogeneity and the cut-off value for 'larger higher quality studies' were missing. Homeopathy is not effective for muscle soreness after long distance running, OR = 1.30 (95% CI 0.96-1.76). The subset of homeopathy trials on which the conclusion was based was heterogeneous, comprising 8 trials on 8 different indications, and was not matched on indication with those of conventional medicine. Essential data were missing in the original paper.
Conclusion: Re-analysis of Shang's post-publication data did not support the conclusion that homeopathy is a placebo effect. The conclusion that homeopathy is and that conventional is not a placebo effect was not based on comparative analysis and not justified because of heterogeneity and lack of sensitivity analysis. If we confine ourselves to the predefined hypotheses and the part of the analysis that is indeed comparative, the conclusion should be that quality of homeopathic trials is better than of conventional trials, for all trials (p = 0.03) as well as for smaller trials (p = 0.003). We investigated 20 MHz water proton NMR longitudinal (T1) and transverse (T2) relaxation in ultrahigh dilutions (range 10 −7 M; -10 −47 M) of a mixture of silica-lactose (Sil/Lac) in various media (water, 0.15 M NaCl, 0.15 M LiCl) and in various containers (glass, polyethylene). The samples were prepared by iterative centesimal dilutions under vigorous agitation and rigorously controlled laboratory conditions. Water and salt media were similarly and simultaneously treated, as controls. No significant effect on relaxation times was induced by the iterative dilution/agitation process in pure water and salt controls. By contrast, a slight increase in T1 and decrease in T2 was observed with increasing dilution in silica-lactose solutions, resulting in a marked progressive increase in T1/T2, especially in LiCl medium, distinguishable up to the ultrahigh dilution level. Crosscorrelation analyses between T1, T2 and T1/T2 managed to demonstrate opposite behaviours of controls and Sil/Lac dilutions, even in the ultramolecular range of dilution. The effect seemed dependent on the medium (LiCl > NaCl > Water), and was observed in the glassware and polyethylene series as well. After a heating/cooling cycle directly in the sealed NMR tubes, the relaxation variations observed as a function of dilution totally vanished, and the T1/T2 ratio dropped, indicating a less ordered structure. These findings were interpreted in terms of nanosized superstructures with motional correlation time greater than 5.10 −9 s, nucleated around the solute, and composed of water, ions and nanobubbles generated during the vigorous mechanical process. Incidentally, a striking catalytic enhancement of silica leaching was observed during the preparation of silica-lactose dilutions in glassware; but this did not influence the NMR relaxation results.
Physikalische

Kommentar -Stephan Baumgartner und Ursula Wolf, Bern
Die Physik interessiert sich seit alters her für Struktur und Aufbau der Materie, basierend auf der grundlegenden Unterscheidung der 3 klassischen Aggregatszustände (fest, flüssig, gasförmig). Bei der atomistischen Betrachtungsweise machte die Physik die Erfahrung, dass Festkörper und Gase vergleichsweise einfachere Systeme darstellen, weil die Atome bzw. Moleküle entweder als fast freie oder stark gebundene Teilchen behandelt werden können. Molekulare Modelle von
Commentary -Klaus von Ammon, Bern
This meticulously performed study points to the importance of (1) transparency in the procedure of trials and in reporting scientific results, (2) strict declaration, adherence, and implementation of predefined in-and exclusion criteria, cut-off values and hypotheses, (3) conclusions derived from elaborated results, (4) avoidance of over-extrapolation, and -last but not least -(5) discussion of clinical relevance, and (6) intention [1, 2] .
One important criterion of quality in scientific publications is the amount of data enabling independent intellectual traceability and practical reproducibility. Another criterion is strict adherence to the previously declared research path, or -otherwise -good reasoning for a change. In this field of comparative trials, a methodology should be applied which fits to both, conventional and homeopathic, criteria, not affecting each other. A third criterion is a conclusion based on honestly elaborated results. Extrapolations, dealt within the limits of the trials, are possible and justified, but expanding them to a very large sample size causes a bias not worded so far. This also works the other way round: due to the trial of Shang et al., 2005, we got to know -again -that for conventional trials the 'small size = low quality' hypothesis might be true, but this is, at least in this study sample, not the case for homeopathic trials [3] . External validity is a factor not to be neglected in a 'theoretical' trial: inclusion of clinically negligible indications, due to ineffectiveness of both methods or even dangerous procedures, diminishes the clinical importance of this trial considerably [4] . It is alright, also for a scientific medical researcher, to have a preoccupation, but it should be good-reasoned and lead to an appropriate study design, but not to changing the horse during the race, giving hints to the suspicion of prejudice.
Last but one there is a commentary on republication bias: this study was published in a homeopathic journal; it would be very interesting to know whether it had previously been submitted to the same journal which accepted the original publication. In conclusion, I quote Boden [5] : 'Meta-analysis in clinical trials reporting: has a tool become a weapon?' and leave the answer to the reader.
Lehrbücher [4] . So werden etwa zwei Relaxationszeiten (T 1 und T 2 ) definiert, die unterschiedliche Relaxationsprozesse abbilden und Rückschlüsse auf verschiedene Arten von Wechselwirkungen und Strukturen erlauben.
Die Messung von Relaxationszeiten kann durch Verunreinigungen, insbesondere durch Stoffe mit magnetischen Eigenschaften, empfindlich gestört werden. Aus diesem Grund ist es wichtig, mit diesem Verfahren untersuchte homöopa-thische Präparate in mehreren unabhängigen Chargen unter Reinraumbedingungen herzustellen und entsprechende Vergleichsproben (Kontrollen) so ähnlich wie möglich zu behandeln, um Artefakte möglichst ausschließen zu können. Die Arbeiten von J.-L. Demangeat erfüllen diese Anforderungen in mustergültiger Weise, so auch in seiner neusten, im Folgenden diskutierten Publikation.
J.-L. Demangeat untersuchte Silicea-Potenzen, die in 3 Potenziermedien hergestellt wurden: in reinem Wasser, in einer Kochsalzlösung und in einer Lösung von Lithiumchlorid; letztere Serie wurde in Polyethylen-Röhrchen hergestellt, die anderen beiden Serien in Glasgefäßen. Als Kontrollen (Vergleichsproben) dienten völlig analog hergestellte Lösungsmittelpotenzen. Pro Serie wurden 5 oder 6 unabhän-gige Potenzreihen hergestellt. Gemessen wurden die Potenzstufen C6, C9, C12, C15, C18, C21 und teilweise auch C24. Die T 1 -und T 2 -Messungen wurden in der Regel randomisiert und verblindet durchgeführt; einzig in der LithiumchloridMessreihe wurde die Verblindung aus unbekannten Gründen unterlassen.
Im Durchschnitt ergaben sich keine signifikanten Unterschiede zwischen den Relaxationszeiten der Potenzen und der Kontrollen. Interessanterweise zeigten sich aber bei den Potenzen signifikante Korrelationen zwischen den Relaxationszeiten und der Potenzstufe, die nach Erhitzung der Proben verschwanden. Diese Korrelationen waren bei der Verwendung der Lithiumchlorid-Lösung als Potenziermedium am deutlichsten sowie invers für T 1 und T 2 . Um das unterschiedliche Verhalten der beiden Relaxationszeiten T 1 und T 2 zu erklären, stellt J.-L. Demangeat die Hypothese auf, dass sich in den Potenzen supramolekulare Strukturen bilden. Die Größe dieser Strukturen schätzt er -basierend auf den Messwerten -auf einige Nanometer. Er bringt diese (hypothetischen) Strukturen in Zusammenhang mit submikroskopisch kleinen Gasbläschen, die sich bekanntermaßen in geschüttel-tem Wasser befinden und eine Größe von einigen Nanometern aufweisen. Diese sonst recht stabilen «Nanobubbles» werden durch Erhitzen aber zerstört. Die T 1 -und T 2 -Messwerte der vorliegenden Studie könnten demzufolge dadurch erklärt werden, dass sich in den Silicea-Potenzen mehr «Nanobubbles» befinden als in den reinen Lösungsmittel-potenzen. Ob diese Hypothese der Realität entspricht, kann ohne weitere Untersuchungen aber nicht endgültig entschieden werden; so könnten in Potenzen auch supramolekulare Strukturen existieren, die mit den Gasbläschen nichts zu tun haben, aber ebenfalls durch Erhitzen zerstört werden. [7] . Solche Korrelationen waren in der ersten Studie auch beobachtet worden, aber für T 1 und nicht für T 2 . Diese Aufzählung ließe sich in den Details verlängern und verfeinern. Untersuchungen unserer eigenen Arbeitsgruppe are scarcely reflected or openly debated, but taken for granted, and that they serve as the determinants for social acceptability within the scientific community. In my view, a perfect example for this is the sometimes fierce debate about homeopathy. The central argument against homeopathy is the absence of 'molecules' in dilutions beyond the Avogadro number. Matter is believed to consist of smallest local corpuscles which interact externally by exchanging energy; thus, all causes are reduced to material or efficient causes in the sense of Aristotle.
However, the authors show that this model is only appropriate for classical physics. It cannot account for phenomena such as whole systems or consciousness; hence it is inadequate to explain organic functions (which are always holistically organized) or the human mind. However, it is even inadequate to explain matter itself, as quantum physics has shown. Examples for these phenomena of non-local correlations (or entanglement) and complementarity are: seemingly disconnected (non-local) quanta appear to be interacting 'parts' of a 'whole' -without any material or efficient cause or 'mechanism' between them (non-local correlation). Also, when the properties of the (local) parts are measured, the properties of the system disappear, and vice versa, so the entire system can be fully described only by the two polar and even incompatible views of the whole versus its parts.
As quantum theory (QT) is one of the most precise and empirically justified theories in science, the authors launch the idea to generalize the basic aspects of QT (GQT) in order to reach a new paradigm that can better account for holistic, non-local and complementary phenomena that appear to exist in fields such as homeopathy and other fields of complementary and alternative medicine or healing, in psychic, biological system processes, consciousness and spirituality. The interesting intention of the authors is to form a new or extended conceptual framework for the understanding of such phenomena by generalizing properties of the lowest possible system, namely that of quantum physics, to higher order systems. However, it is equally possible to reach such a conceptual framework inversely, i.e. by studying common system properties in higher order systems and to generalize them down to the lowest order systems such as quantum processes. In this case, quantum systems would be but a special case of systems at large. For example: Organisms are higher order systems that show certain properties that the authors describe for quantum systems. By referring to Ludwig von Bertalanffy's insights into biological systems, the authors themselves point out that generalization in systems theory depends on the principle of isomorphy, i.e. the fact that certain basic system principles can be found on all systemic levels.
Such a principle is the disappearance of lower order properties and the appearance or 'emergence' of higher order properties when parts enter a system to form a 'whole'. In this sense, the properties of the whole and its parts are polar or mutually exclusive. The system properties of the whole are Science is always presupposing some basic concepts that are held to be useful. These absolute presuppositions (Collingwood) are rarely debated and form the framework for what has been termed 'paradigm' by Kuhn.
Our currently accepted scientific model is predicated on a set of presuppositions that have difficulty accommodating holistic structures and relationships and are not geared towards incorporating non-local correlations. Since the theoretical models we hold also determine what we perceive and take as scientifically viable, it is important to look for an alternative model that can deal with holistic relationships. One approach is to generalise algebraic quantum theory, which is an inherently holistic framework, into a generic model. Relaxing some restrictions and definitions from quantum theory proper yields an axiomatic framework that can be applied to any type of system. Most importantly, it keeps the core of the quantum theoretical formalism. It is capable of handling complementary observables, i.e. descriptors which are non-commuting, incompatible and yet collectively required to fully describe certain situations. It also predicts a generalised form of non-local correlations that in quantum theory are known as entanglement. This generalised version is not quantum entanglement but an analogue form of holistic, non-local connectedness of elements within systems, predicted to occur whenever elements within systems are described by observables which are complementary to the description of the whole system. While a considerable body of circumstantial evidence supports the plausibility of the model, we are not yet in a position to use it for clear cut predictions that could be experimentally falsified. The series of papers offered in this special issue are the beginning of what we hope will become a rich scientific debate.
Commentary -Peter Heusser, Witten/Herdecke
In this interesting article, Harald Walach and Nikolaus von Stillfried depart from the fact that the currently accepted scientific model is implicitly based on presuppositions that
Journal Club
In other words: Matter is not without spirit and information not without force, according to modern physics. One of the most important implications of the paradigm shift, implicit in modern quantum theory as described by Walach and von Stillfried as well as in Goethe's organismic concept, lies in the revision of our understanding of causality. There is no need to causally explain certain phenomena of matter, organic life, of consciousness and of the human mind by deducing them from local interactions of smallest physical parts. A non-reductionist conception of complementary and integrative medicine is possible that does full justice to the facts of natural sciences [8] .
This phenomenological approach allows us to admit that homeopathic preparations could have more than 1 mechanism of action and their overlap in the same experimental or clinical condition could be expected. It is not difficult to imagine that, if different phenomena are produced according to different degrees of dilution and if a mixture of substances in different initial concentrations can be present in a source tincture, they could reach different and concurrent pathways of action, even in the same homeopathic potency.
The knowledge of this fact can help us to consolidate a multiple rationale to interpret biological effects of high dilutions. We cannot forget that, if the same principle itself is seen in very high diluted remedies, such as 200 CH or more, and it is an experimental reality deserving further explanations, the classical molecular interactions can also be a focus of interest in homeopathic research, mainly in low-potency studies. More than that, to understand how both paths can interact and overlap each other is a huge challenge for the next years.
to the possible efficacy of other remedies, and confirming a statistically significant effect of high dilutions of neurotrophic molecules and antibodies. In the second part of this paper we report some recent results obtained in our laboratory, testing Aconitum, Nux vomica, Belladonna, Argentum nitricum, Tabacum (all 5 CH potency) and Gelsemium (5, 7, 9 and 30 CH potencies) on mice using ethological models of behaviour. The test was performed using coded drugs and controls in double blind (operations and calculations). After an initial screening that showed all the tested remedies (except for Belladonna) to have some effects on the behavioural parameters (light-dark test and open-field test), but with high experimental variability, we focused our study on Gelsemium, and carried out two complete series of experiments. The results showed that Gelsemium had several effects on the exploratory behaviour of mice, which in some models were highly statistically significant (p < 0.001), in all the dilutions/dynamizations used, but with complex differences according to the experimental conditions and test performed. Finally, some methodological issues of animal research in this field of homeopathy are discussed. The 'Gelsemium model' -encompassing experimental studies in vitro and in vivo from different laboratories and with different methods, including significant effects of its major active principle gelsemine -may play a pivotal rule for investigations on other homeopathic remedies.
Commentary -Leoni Bonamin, São Paulo
The review by Professor Bellavite intends to be an overview about behavioral animal models in homeopathy studies, since these models are a plausible way to know the therapeutic potential of homeopathic remedies in the treatment of mental disorders.
In the literature review, several models are described, most of them classically used in psychopharmacological studies. Interesting results are presented and the improvement of methodology in function of time is evidenced. The high variability of experimental designs shows individual starting points beginning a solid research line in this subject, but most of the researchers stopped at the preliminary studies. Professor Bellavite proposes a change in this panorama, presenting a set of sequential studies performed by his group about anxiety in rodents.
The results, found in the two parts of this review, point toward some important aspects of the putative mechanism: the non-linear behavior of homeopathic potencies and the observation that, mainly in low dilutions, the homeopathic remedies mimic the pharmacological action of its active principles, which could be useful for the acceptation of its clinical use in humans. The Gelsemium studies reinforce this statement.
Regarding the non-linear aspect one recognized that environmental variations are related to it. Indeed, even considering that high standard deviation is expected in behavioral experiments, variations on outputs according to the context are a constant feature observed in high dilution studies upon biological systems; also when using models that are not directly related to behavioral variables, such as inflammation, cell differentiation and immune response [1] .
